Promising nucleic acid analogs and mimics: characteristic features and applications of PNA, LNA, and morpholino.
Nucleic acid analogs and mimics are commonly the modifications of native nucleic acids at the nucleobase, the sugar ring, or the phosphodiester backbone. Many forms of promising nucleic acid analogs and mimics are available, such as locked nucleic acids (LNAs), peptide nucleic acids (PNAs), and morpholinos. LNAs, PNAs, and morpholinos can form both duplexes and triplexes and have improved biostability. They have become a general and versatile tool for DNA and RNA recognition. LNA is a general and versatile tool for specific, high-affinity recognition of single-stranded DNA (ssDNA) and single-stranded RNA (ssRNA). LNA can be used for designing LNA oligoes for hybridization studies or as real time polymerase chain reaction probes in the form of Taqman probes. LNA also has therapeutic and diagnostic applications. PNA is another type of DNA analog with neutral charge. The extreme stability of PNA makes it an ideal candidate for the antisense and antigene application. PNA is used as probe for gene cloning, mutation detection, and in homologous recombination studies. It was also used to design transcription factor decoy molecules for target gene induction. Morpholino, another structural type, was devised to circumvent cost problems associated with DNA analogs. It has become the premier knockdown tool in developmental biology due to its cytosolic delivery in the embryos by microinjection. Thus, the nucleic acid analogs provide an advantage to design and implementation, therapies, and research assays, which were not implemented due to limitations associated with standard nucleic acids chemistry.